Studies on RNase T1 mutants affecting enzyme catalysis.
Using an Escherichia coli overproducing strain secreting Aspergillus oryzae RNase T1, we have constructed and characterized mutants where amino acid residues in the catalytic center have been substituted. The mutants are His40----Thr, Glu58----Asp, Glu58----Gln, His92----Ala and His92----Phe. His92----Ala and His92----Phe mutants are inactive. On the basis of their kcat/Km values, the mutants Glu58----Asp and Glu58----Gln show 10% and 7% residual activity, relative to wild-type RNase T1, whereas the His40----Thr mutant shows 2% activity. The effect of amino acid substitutions on the enzymatic activity of RNase T1 lends further support for a mechanism where Glu58 (possibly activated by His40 and His92 act as general base and acid respectively; this is discussed in terms of the known three-dimensional structure of the enzyme.